A brief review is given of a µ = (g µ − 2)/2 as a probe of supersymmetry and of extra dimensions. It is known since the early to mid nineteen eightees that the supersymmetric electro-weak correction to a µ can be as large or larger than the Standard Model electro-weak correction and thus any experiment that proposes to test the Standard Model electro-weak correction will also test the supersymmetric correction and constrain supersymmetric models. The new physics effect seen in the Brookhaven (BNL) experiment is consistent with these early expectations. Detailed analyses within the well motivated supergravity unified model show that the size of the observed difference (a exp µ − a SM µ ) seen at Brookhaven implies upper limits on sparticle masses in a mass range accessible to the direct observation of these particles at the Large Hadron Collider. Further, analyses also show that the BNL data is favorable for the detection of supersymmeteric dark matter in direct dark matter searches. The effect of large extra dimensions on a µ is also discussed. It is shown that with the current limits on the size of extra dimensions, which imply that the inverse size of such dimensions lies in the TeV region, their effects on a µ relative to * Permanent address 1 the supersymmetric contribution is small and thus extra dimensions do not produce a serious background to the supersymmetric contribution. It is concluded that the analysis of the additional data currently underway at Brookhaven as well as a reduction of the hadronic error will help pin down the scale of weak scale supersymmetry even more precisely.
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Introduction
The topics we discuss in this paper consist of the supersymmetric electro-weak effect on a µ , and the implications of the precise Brookhaven (BNL) a µ result for the direct detection of supersymmetry at accelerators and in the direct search for dark matter. We will also discuss the effect of extra dimensions on a µ . We begin by reviewing the situation with regard to the here arises from the chargino -sneutrino exchange and from the neutralino -smuon exchange so that a
SU SY µ
= aW µ + aZ µ . The chargino exchange which is typically the larger contribution is given by
where A L (A R ) are the left(right) chiral amplitudes and are given by
Here γ Ref. 20 and it is found that the supersymmetric contribution to a µ is a very sensitive function of the phases and their inclusion in the analysis can change both the sign and the magnitude of the supersymmetric contribution.
After the recent BNL experimental result became available 9 a large number of investigations exploring the implications of the result for supersymmetry have been reported [21] [22] [23] [24] [25] [26] .
In the analysis of Ref. and one finds for the above model
). With the current error corridor on
Large extra dimensions affect the value of a µ from contributions via the excitations of W, Z, γ and the KK correction to a µ is given by
The relative minus sign between the M 2 Z and the M 2 W terms in the last brace in Eq. (6) arises because the Fermi constant must be normalized to take account of the KK correction.
Numerically the effects of the KK states is small, i.e.,
Thus extra dimensions do not create a serious background to the SUSY contribution. The effect of extra dimensions could be enhanced in some models which, however, do not appear to be very natural 31 . Similar results are expected in models with strong gravity 32 since the fundamental Planck scale M * from the recent gravity experiment 33 is constrained so that M * ≥ 3.5TeV and this scale may be as high as 50-100 TeV from studies of graviton emission into large extra compact dimensions from a hot supernova core using the SN1987A dataeffects could still become visible at accelerators with large enough energies 29, 35, 36 . Additional analyses within the framework of extra dimensions can be found in Ref. 37 .
Conclusion
SUSY provides the most natural explanation of the difference a and for a model independent analysis see Ref. 40 ). However, of all the scenarios mentioned above the possibility that the observed effect is arising from supersymmetry appears to us to be the most compelling.
In the coming months additional data collected in runs in the year 2000 will be analyzed and one expects that the experimental error will reduce further. 6, 7 are in agreement on the overall sign and also in fair agreement on the magnitude of this contribution. These issues are expected to be explored in greater depth in the coming months and along with the expected more accurate experimental measurement of a µ at Brookhaven, the revised version of Eq. (2) will pin down the scale of weak scale supersymmetry even more precisely.
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